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Program Number: 4148 Poster Board Number: B0443
Presentation Time: 8:30 AM–10:15 AM
Optical Subretinal Fluid Density as a Prognostic Biomarker for 
Macula Off Rhegmatogenous Retinal Detachment
Brandon Kuley1, Thomas Jenkins3, Murtaza K. Adam3, 4, 
Ehsan Rahimy2, Jason Hsu3, 4, Sunir Garg3, 4. 1Sidney Kimmel 
Medical College, Philadelphia, PA; 2Palo Alto Medical Foundation, 
Palo Alto, CA; 3Wills Eye Hospital, Philadelphia, PA; 4Mid Atlantic 
Retina, Plymouth Meeting, PA.
Purpose: Quantitative optical density (OD) measurement of sub- or 
intraretinal fluid on optical coherence tomography (OCT) is a novel 
imaging biomarker that has been reported to differentiate macular 
diseases and may have prognostic significance. Patients with macula 
involving rhegmatogenous retinal detachment (RRD) typically 
have an uncertain visual prognosis. We evaluated the correlation of 
subretinal OD and visual outcomes following macula off RRD repair.
Methods: A retrospective, multicenter observational study of patients 
with primary macula involving RRD who had spectral domain OCT 
(SD-OCT) on presentation and after subsequent surgical repair. 
Patients with history of other ocular disease, redetachment following 
repair, and poor-quality OCT scan were excluded. OD values of 
the vitreous and subretinal fluid (SRF) were obtained using ImageJ 
(National Institutes of Health) and an OD ratio (ODR) of SRF to 
vitreous was calculated. Patients were divided into 3 groups based on 
reported duration of RRD symptoms: acute (<1 week), subacute  
(1 week -1 month), and chronic (>1 month).
Results: Thirty-nine eyes of 39 patients met inclusion criteria with an 
average age of 58 years (range 25-85). Between the 3 groups, patients 
did not differ in age, presenting visual acuity (VA), extent of retinal 
detachment in clock hours, or subfoveal SRF height (all p>.05). Mean 
ODRs for the acute (0.63±0.32), subacute (0.63±0.33), and chronic 
(0.56±0.22) groups were not significantly different (p=0.09). ODR 
and SRF height did not correlate with post-operative VA (p=0.09).
Conclusions: ODRs of SRF to vitreous did not correlate with 
reported duration of RRD symptoms or post-operative VA in this 
retrospective study. Further prospective studies should be undertaken 
to better evaluate OD of SRF as a prognostic biomarker for macula 
involving RRDs.
Commercial Relationships: Brandon Kuley, None; 
Thomas Jenkins, None; Murtaza K. Adam, None; Ehsan Rahimy, 
None; Jason Hsu, None; Sunir Garg, None
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Surgical outcomes of combined pars plana vitrectomy and 
scleral buckling in eyes with advanced Coats’ disease and 
Coats’-like exudative retinal detachment associated with 
facioscapulohumeral muscular dystrophy
Austen N. Knapp1, Prethy Rao2, Bozho Todorich2, Antonio Capone2, 1. 
1Oakland University William Beaumont School of Medicine, 
Rochester, MI; 2Associated Retinal Consultants, William Beaumont 
Hospital, Royal Oak, MI.
Purpose: Surgical options for advanced Coats’ and Coats’-like 
detachments are limited and outcomes unpredictable. We describe 
a surgical technique and its anatomic outcomes for total retinal 
detachment in advanced Coats’ disease and Coats-like exudative 

retinal detachment associated with facioscapulohumeral muscular 
dystrophy (FSHD).
Methods: This was a retrospective, consecutive interventional 
surgical case series of six eyes of five patients with stage 4 Coats’ 
Disease and Coats’-like exudative detachment associated with 
FSHD who underwent combined 20 or 23G pars plana vitrectomy, 
endolaser, and encircling scleral buckle (PPV/EL/SB) by a single 
surgeon at our institution between 2010-2016. We reviewed patients’ 
medical records, intraoperative color fundus photography and 
angiography to determine rate of retinal reattachment and leakage 
pre- and post procedure. Herein, we describe the surgical technique 
and long-term clinical outcomes.
Results: Of the 6 eyes, 2 (33.3%) had FSHD. Average age was 
4.1 years (1.2-9.1) with mean follow-up of 37.8 months (1.4-137). 
Of 6 eyes undergoing an initial PPV/EL/SB, 5 (83.3%) received 
concurrent perfluorocarbon and external drainage, two (33.3%) 
received silicone oil (SO), and two (33%) received anti-vascular 
endothelial growth factor (anti-VEGF) at initial surgery.
At the final visit, all eyes exhibited macular attachment and 4 
eyes (66.7%) had >50% total retinal attachment. Both FSHD eyes 
required a second vitrectomy with SO placement for recurrent retinal 
detachments. There were no recurrent total detachments requiring 
surgery in the Coats’-only group. All six eyes underwent subsequent 
green argon laser treatment with an average of 2.4 treatments (range, 
1-4) during the follow up period for postoperative leakage. One eye 
(16.7%) developed glaucoma requiring cyclocryophotocoagulation. 
One FSHD eye developed an iatrogenic break at initial surgery, and 
one Coats’ only eye developed a peripheral stretch break without 
proliferative vitreoretinopathy which was observed at final visit.
Conclusions: Combined PPV/EL/SB may be a potential surgical 
option in achieving initial anatomic attachment in challenging Coats’ 
and Coats’-like total detachments associated with FSHD.
Commercial Relationships: Austen N. Knapp; Prethy Rao, None; 
Bozho Todorich, None; Antonio Capone, None
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Outcomes of 25-gauge vitrectomy with relaxing retinectomy for 
retinal detachment secondary to proliferative vitreoretinopathy
Yi Jiang, Jennifer I. Lim. Ophthalmology, University of  
Illinois - Chicago, Chicago, IL.
Purpose: To evaluate the outcomes and complications of 25-gauge 
vitrectomy with relaxing retinectomy (RR) for retinal detachment 
secondary to proliferative vitreoretinopathy (PVR).
Methods: A retrospective review was performed on all operations for 
a single surgeon from July 2007 to July 2016. All eyes with retinal 
detachments secondary to PVR were included. In addition to basic 
demographic data, etiology of PVR, indication for surgery, number 
of previous surgeries, surgical procedure, surgical tamponade and 
retinectomy extent were noted. Primary outcome measures included 
visual acuity, prescence or abscence of hypotony (intraocular pressure 
of 5 mmHg or less), primary/final anatomic success rate, and all 
complications. Patients with < 6 months of follow up or concurrent 
scleral buckling during surgery were excluded.
Results: We included 44 eyes from 43 patients (24 males and  
19 females with an average age of 49.9 years (8-91)) with a mean 
follow up time of 30.1 months (6-70). 33/44 eyes (75.0%) had > 1 
year follow up. The retinal detachment involved the macula in 42/44 
eyes (95.5%). There was a mean of 1.84 prior operations (0-6) in 
eyes undergoing retinectomy. Perfluorocarbon was used in 42/44 
(95.5%) eyes; tamponade consisted of silicone oil in 42/44 (95.5%) 
eyes versus 20% SF6 or 16% C3F8 gas in 2/44 eyes (4.5%). Mean 
clock hours of RR were 6.35 (1-12). End anatomic success was 
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acheived in 40/43 eyes (93.0%) (20 eyes (46.5%) attached after 
silicone oil removal, 20 eyes (46.5%) attached under oil). There were 
2 eyes (4.7%) that never acheived anatomic attachment and 1 eye 
(2.3%) detached under oil. 14 eyes (31.8%) had re-detachments at an 
average of 150.6 days (29-316). 13 patients (29.5%) had hypotony 
pre-operatively and only 1 eye (2.3%) had hypotony postoperatively. 
Three eyes (6.8%) were phthisical at the final visit.
Conclusions: Our results show a final reattachment rate of 93.0%, 
which compares favorably to other gauge vitrectomy studies. The 
relatively low rate of hypotony and failed repair at the final visit may 
justify the use of 25 gauge vitrectomy with relaxing retinectomy for 
severe PVR related retinal detachments, including eyes with multiple 
previous operations.
Commercial Relationships: Yi Jiang, None; Jennifer I. Lim, Alcon 
(R)
Support: EY01792 Grant and Research to Prevent Blindness 
(departmental grant)

Program Number: 4151 Poster Board Number: B0446
Presentation Time: 8:30 AM–10:15 AM
Anatomical outcome and associated factors after surgery for 
rhegmatogenous retinal detachment in two Argentine clinics
Jeremias G. Galletti1, Laura Iezzi1, Pablo R. Ruisenor Vazquez1, 
Juan P. Francos2, Javier F. Casiraghi2. 1Institute of Experimental 
Medicine, Buenos Aires, Argentina; 2Ophthalmology, Hospital de 
Clínicas, University of Buenos Aires, Buenos Aires, Argentina.
Purpose: Outcome data from eye surgeries in Argentina is scarce, yet 
much required to assess the quality of care. The purpose of this work 
was to determine the anatomical outcome and associated factors after 
surgery for rhegmatogenous retinal detachment in Argentina.
Methods: Retrospective chart review of patients operated by one 
surgeon from 2012 to 2016 in 2 different clinics (clinic #1 with 
20-gauge and #2 with 23-gauge instrumentation). Anatomical 
outcome was defined as successful if the retina remained fully 
attached 30 days after tamponade extraction, as failure if the 
retina was not fully attached and no further surgery was deemed 
appropriate, or as indeterminate if tamponade was still present in the 
eye or another surgery was scheduled to attach the retina at the end of 
the study period. Logistic regression with all recorded preoperative 
variables was used to find anatomical outcome predictors.
Results: 163 cases were collected (89 [55%] in clinic #1), 4 of 
which were lost to follow-up and were not analyzed. Mean age 
was 62 years (17-97), 43% were female and 58% were phakic 
eyes. 5 days (median) passed from symptoms onset to first visit, 
and another 6 days (median) passed until the first surgery. At first 
surgery, 74% of eyes had macula-off detachment, 18% had only 
one detached quadrant and 26% had all quadrants affected, whereas 
proliferative vitreoretinopathy (PVR) was 52% grade 0, 23% grade 
A, 14% grade B, 10% grade C and 1% grade D. Surgical procedures 
were: pneumatic retinopexy (2%), scleral buckle (12%), vitrectomy 
(70%) and vitrectomy+buckle (16%). One surgery was performed 
in 71%, two surgeries in 18% and three surgeries in 11% of the 
cases, with 79% success, 10% failure and 11% indeterminate cases 
at the end of the study. True success rate was 89%. The only factors 
negatively associated with success were PVR grade (strongest) and 
pseudophakia. There was a significant difference between clinic #1 
and #2 only in true success rate (86% vs 92%, p=0.02) and age  
(66 vs 56 years, p<0.001).
Conclusions: The elapsed time until surgery and the type of 
procedure reflect local aspects of the Argentine health system, yet 
PVR grade remains a universal failure factor. These findings also hint 
that small gauge vitrectomy might be of help to improving outcomes.

Commercial Relationships: Jeremias G. Galletti, None; 
Laura Iezzi, None; Pablo R. Ruisenor Vazquez, None; 
Juan P. Francos, None; Javier F. Casiraghi, None
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Outcomes of Pneumatic Retinopexy Performed by Vitreoretinal 
Fellows for Rhegmatogenous Retinal Detachment
Parisa Emami-naeini, Vivian S. Vuong, Steven Tran, 
Lawrence S. Morse, Ala Moshiri, Susanna S. Park, Glenn Yiu. UC 
Davis Eye Center, Sacramento, CA.
Purpose: To evaluate anatomic and visual outcomes of patients 
with rhegmatogenous retinal detachment who underwent pneumatic 
retinopexy performed by vitreoretinal fellows
Methods: We collected demographic information, preoperative 
characteristics, procedure details, fellow training level, postoperative 
anatomic and visual outcomes at 3 and 6 months, and need for 
additional procedures on 198 patients with rhegmatogenous retinal 
detachment who underwent pneumatic retinopexy by vitreoretinal 
fellows. Chi-square and Student’s t-test were used to compare 
single-operation and final anatomic success, as well as visual 
outcomes between first and second-year fellows. Regression 
analysis was performed to determine the association of preoperative 
characteristics, procedure details, and fellow training level on visual 
and anatomic outcomes.
Results: Single-procedure success rate was 63.6% at 3-months and 
59.5% at 6-months. Final anatomical reattachment was achieved in 
92.9% (n = 184) and 96.6% (n = 143 eyes) at 3- and 6-months. Mean 
logMAR (logarithm of the minimum angle of resolution) visual 
acuity improved from 0.72 ±0.1 at baseline (~20/100 Snellen acuity) 
to 0.36±0.06 at 6-months (~20/40 Snellen acuity; P < 0.001). There 
was no statistically significant difference in anatomical success rates 
(P = 0.74 - 0.97) or visual outcomes (P=0.39 - 0.77) between cases 
performed by first- or second-year fellows at both 3 and 6 months. 
Only identified factor associated with lower single-procedure success 
was larger size of retinal detachment at baseline, with ≥4 clock hours 
detachment showing lower success rate at 3 (54.9% vs. 70.8%,  
P = 0.01) and 6 months (47.7% vs. 68.3%, P = 0.01). Visual outcome 
at 6 months was associated with size of RD (P = 0.02), macula 
status (attached or detached) at baseline (P = 0.02), and number of 
reoperations (P = 0.02). Fellowship training level (first vs. second 
year) did not affect single-procedure or final anatomic success, or 
visual outcome (all P>0.05).
Conclusions: Final anatomic and visual outcomes of fellow-
performed pneumatic retinopexy are comparable to reported 
outcomes of retina specialists in previous literature.
Commercial Relationships: Parisa Emami-naeini; 
Vivian S. Vuong, None; Steven Tran, None; Lawrence S. Morse, 
None; Ala Moshiri, None; Susanna S. Park, None; Glenn Yiu, 
Alcon (F), Carl Zeiss Meditec (C), Allergan (C)
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Seasonal variation of rhegmatogenous retinal detachment in 
mexican population at Instituto Mexicano de Oftalmologia I.A.P
José Miguel Cueto, Ramirez Neria Paulina, Renata Garcia Franco, 
Miguel Vazquez, Ximena Mira, Veronica Romero. Instituto Mexicano 
de Oftalmología I.A.P., Querétaro, Mexico.
Purpose: Seasonal predilection is reported in the occurrence of 
many systemic and ocular diseases. The aims of the study were to 
investigate the existence of a relationship between seasonal changes 
and the incidence of rhegmatogenous retinal detachment (RRD) in 
mexican patients at Instituto Mexicano de Oftalmología I.A.P. in 
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Querétaro, México, and to analyze the predisposing factors for such 
relationship.
Methods: We retrospectively reviewed all cases of RRD during 
a period of 9 years (June 2007- May 2017). The details regarding 
demographic profile, clinical features and the month of occurrence of 
RRD were collected. The different factors were compared with SPSS 
version 17.0 and X test was used for statistical analysis.
Results: A total of 286 eyes were diagnosed with RRD,149 eyes 
belonged to men and 137 to women. Of the men, 76 cases (51%) 
occurred during spring (p=0.03), 36 (24.1%) during summer 
(p=0.04), 26 (17.4%) during fall, and 11 (7.3%) during winter. Of 
the women, 43 cases (31.3%) occurred during spring (p=0.05), 46 
(33.57%) during summer (p=0.05), 36 (26.2%) during autumn and  
12 (8.7%) during winter. The most affected age group corresponded 
to patients older than 60 years with 49 cases (32.8%) in the men 
group and 51 (37.9%) in the women group. Factors suggestive 
of vitreous dehydration such as posterior vitreous detachment or 
intraocular pressure were not associated with the seasonal variation.
Conclusions: Rhegmatogenous retinal detachment shows seasonal 
variation that presents its peak during spring and summer months. 
The over 60 years old group was the most affected one.
Commercial Relationships: José Miguel Cueto, None; 
Ramirez Neria Paulina, None; Renata Garcia Franco, None; 
Miguel Vazquez, None; Ximena Mira, None; Veronica Romero, 
None
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Comparison of chandelier-assisted scleral buckling versus 
traditional scleral buckling for rhegmatogenous retinal 
detachment repair at an academic teaching center
Katherine E. Talcott, Anthony Obeid, Allen Chiang, Sunir Garg, 
Allen Ho, Carl D. Regillo, Jason Hsu. Retina Service, Wills Eye 
Hospital/Mid-Atlantic Retina, Philadelphia, PA.
Purpose: Scleral buckling has been a successful technique for 
the repair of rhegmatogenous retinal detachments (RRD) but its 
popularity has declined with advances in vitrectomy surgery and wide 
field viewing systems. Chandelier endoillumination-assisted scleral 
buckling capitalizes on advancement in wide field viewing and may 
facilitate teaching by shared direct visualization. This study compares 
operative times and clinical outcomes of chandelier-assisted scleral 
buckles (CB) with traditional scleral buckles (SB) at an academic 
teaching center.
Methods: Retrospective case-matched cohort study involving 
patients undergoing primary CB and surgeon-matched SB for RRDs 
at Wills Eye Hospital. Cases were matched 1:1 by attending surgeon 
with patients who underwent SB in the period immediately preceding 
the CB cases. Patients had complete ophthalmologic exams pre- and 
postoperatively. Paired t-tests and Levene’s Test for Equality of 
Variances were used to compare clinical outcomes and operative 
times. Patients who had intraoperative prophylactic laser retinopexy 
in the fellow eye were excluded from analysis of operative times.
Results: 17 eyes undergoing CB and 17 eyes undergoing SB for 
RRD were included. Baseline characteristics were similar between 
the CB and SB groups, including age (47±14 vs. 44±16 years), 
macula involvement (76% vs. 47%), and preoperative logMAR visual 
acuity (VA; 0.61±0.69 vs. 0.40±0.53). Mean follow-up was 5.74 
months across the two groups. Single surgery success was similar 
between the two groups (82% CB vs. 88% SB, p= 0.25). LogMAR 
VA at postoperative months 1 (0.63±0.52 vs. 0.76±0.73), 3 (0.99±1.6 
vs. 0.54±0.78), and at the last follow-up (0.65±0.70 vs. 0.43±0.54) 
between the CB and SB eyes were not statistically different. 
Operative times were slightly shorter in the CB eyes  

(69±10 min) compared to SB eyes (75±15 min), although this 
result was not statistically significant (p=0.31). No intraoperative 
complications or adverse events were noted.
Conclusions: Eyes undergoing CB have similar clinical outcomes 
to traditional SB while being an equally efficient surgical technique 
at an academic teaching center. Future studies will be necessary to 
determine if CB may be more time efficient with a larger number of 
cases and greater experience with the technique.
Commercial Relationships: Katherine E. Talcott, None; 
Anthony Obeid, None; Allen Chiang, None; Sunir Garg, None; 
Allen Ho, None; Carl D. Regillo, None; Jason Hsu, None
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OCT angiography in adult primary rhegmatogenous retinal 
detachment before and after vitreoretinal surgery
Maria Silvana Galantuomo, Roberta Farci, Pietro E. Napoli, 
Maurizio Fossarello. Department of Surgery, University Eye Clinic, 
Cagliari, Italy.
Purpose: To analyze the morphological characteristics of adult 
primary rhegmatogenous retinal detachment (RRD) assessed by 
optical coherence tomography angiography (OCT-A) before and after 
25 gauge pars plana vitrectomy(25 G PPV), with gas or silicone oil 
tamponade.
Methods: Retrospective review all RDD surgeries performed 
between june and october 2016 with anatomical success, defined as 
a complete retinal attachment,. All patients underwent a complete 
ophthalmological examination, including fundus photography, 
spectral-domain OCT (Cirrus 5000 SD-OCT, Zeiss, Germany) and 
OCT-A (Optovue XR Avanti, Optovue, USA), before and at follow-
up visits ranging from 1 month to 6 months after RRD surgery. 
OCT-A retinal capillary density flow analysis was performed at four 
main depth intervals: 1) the superficial capillary plexus, acquired 
with automatic segmentation, 2) the deep capillary plexus, 3) 
photoreceptors, and 4)choriocapillaris, all acquired with manual 
segmentation. Statistical analysis was performed by means of Mann 
Whitney U test and Wilcoxon W test.
Results: Fifty-one eyes of 51 patients were analyzed. Operative 
procedures included pars-plana vitrectomy 25 G, exchange BSS/
PFCL, endolaser, and intraocular tamponade with 50% sulfur 
hexafluoride gas in 36 eyes, and silicone oil in 15 eyes. Forty-five 
eyes were macula off and six eyes were macula on. Before surgery, 
in macula-off patients we observed a marked reduction of capillary 
flow in superficial, deep and choriocapillary layers. After surgery, in 
macula-off patients, SD OCT demonstrated the presence of foveolar 
lucencies in 17% of cases, while OCT-A revealed enlargement 
and irregular changes of the foveal avascular zone (FAZ), and a 
residual significant hypoperfusion at the level of outer retina and 
photoreceptors. In macula-on patients, no lucencies were detected, 
and a subtle hypoperfusion of all retinal layers, less severe than in 
macula-off cases, was apparent at OCT-A.
Conclusions: OCT-A is a noninvasive imaging modality that allows 
visualization of retinal capillary density flow changes occurring after 
surgery for retinal detachment, and it could represent a predictive tool 
of visual acuity and retinal sensitivity recovery after 25 G PPV with 
gas or silicone oil tamponade.
Commercial Relationships: Maria Silvana Galantuomo, None; 
Roberta Farci, None; Pietro E. Napoli, None; Maurizio Fossarello, 
None
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Prognosis Factors for Visual Outcome and Anatomic Success on 
Tractional Retinal Detachment Surgery
Alejandro J. Hernandez Reyes, Salvador Lopez-Rubio, 
José L. Rodriguez-Loaiza, Federico Graue. Instituto de oftalmologia 
Conde de Valenciana, Mexico, Mexico.
Purpose: To identify the pre, intra and post surgical factors 
associated with better visual outcomes and anatomic success in 
patients with tractional retinal detachment treated with vitrectomy in 
the retina service of an ophthalmologic center in Mexico.
Methods: A retrospective, observational study of 85 patients (88 
eyes) with TRD that underwent vitrectomy. Demographic, ophthalmic 
and vascular related complications of diabetes were analyzed. Our 
main outcomes: improve of at least 1 line in best correct visual acuity 
and anatomic success defined as macula attached at the first and third 
month. Univariable analysis was performed with Fisher exact test for 
categorical and U Mann Whitney test for quantitative variables.
Results: Results at 1 and 3 months showed that, patients without 
macular involvement (p=0.013), vitreous hemorrhage (p<0.001), 
absence of retinotomies (p=0.05) and absence of post-surgical 
complications (p=0.026) were associated with best visual and 
anatomic outcome. Higher level of blood creatinine (p=0.01), higher 
number of retinotomies (p=0.012) and long surgery time (p<0.001) 
were related with worst visual outcome and less anatomical success.
Conclusions: The main factors related with worst visual outcome 
and worst anatomic success were: higher creatinine levels, long 
and complex surgeries, macular involvement and postoperative 
complications, reflecting worst microvascular retinal damage and 
friable and isquemic retinas with poor response to treatment.
Commercial Relationships: Alejandro J. Hernandez Reyes, None; 
Salvador Lopez-Rubio, None; José L. Rodriguez-Loaiza, None; 
Federico Graue, None
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Pars Plana Vitrectomy versus Scleral Buckling for 
Rhegmatogenous Retinal Detachment Repair in Middle-Age 
Patients
Wen-Shi Shieh, Gaurav K. Shah. The Retina Institute, St. Louis, MO.
Purpose: To compare the outcomes of pars plana vitrectomy (PPV) 
with scleral buckling (SB) in middle-aged patients with primary, non-
complex rhegmatogenous retinal detachment (RRD). We hypothesize 
that PPV is superior to SB as a surgical approach in patients ages 
40-55 years.
Methods: Retrospective chart review of 56 eyes of 56 patients ages 
40-55 years that underwent PPV or SB for primary, non-complex 
RRD. Patients were excluded if there was a history of previous 
vitrectomy or retina detachment repair by any method, presence of 
proliferative vitreoretinopathy at presentation, or insufficient follow 
up less than 3 months. Thirty-eight eyes underwent PPV while 18 
eyes received a SB procedure alone. The main outcome measure was 
single surgery anatomic success rate. Secondary outcome measures 
included visual acuity and complication rates.
Results: The single surgery anatomic success rate in the PPV 
group was 36 of 38 eyes (94.7%; 95% confidence interval [CI], 
81.8%–99.5%) and in the SB group was 13 of 18 eyes (72.2%; 95% 
CI, 48.8%–87.8%). There was a statistically significant difference 
between the single surgery anatomic success rates (p=0.03, Fisher’s 
exact test). Both groups obtained 100% final reattachment rate. Mean 
logMAR visual acuity improved in both groups (p=0.41), with a 
final best corrected visual acuity of 0.233 logMAR in the PPV group 

and 0.199 logMAR in the SB group (p=0.10). No complications or 
adverse events were encountered in either group.
Conclusions: In this retrospective study, repair of primary RRD with 
PPV was superior to SB as a surgical approach in terms of single 
surgery anatomic success for patients 40-55 years old. There was no 
difference, however, in final visual acuity outcomes or complication 
rates between the PPV and SB group.
Commercial Relationships: Wen-Shi Shieh; Gaurav K. Shah, 
None
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In vivo assessments of retinal structure and function, and 
anterograde optic nerve transport after whole eye transplantation
Chiaki Komatsu1, Yolandi van der Merwe2, 3, Lin He1, 
Maxine R. Miller1, Katie A. Lucy5, Michael Steketee4, Gadi Wollstein5, 
Joel S. Schuman5, Kevin C. Chan3, 4, Kia M. Washington1, 6. 
1Department of Plastic Surgery, University of Pittsburgh, Pittsburgh, 
PA; 2Department of Bioengineering, University of Pittsburgh, 
Pittsburgh, PA; 3Neuroimaging Laboratory, University of Pittsburgh, 
Pittsburgh, PA; 4Department of Ophthalmology, University of 
Pittsburgh, Pittsburgh, PA; 5Department of Ophthalmology, New 
York University, New York, NY; 6Veterans Administration Pittsburgh 
Healthcare System, Pittsburgh, PA.
Purpose: We aim to assess retinal structural integrity, anterograde 
transport of the visual system and retinal function with optical 
coherence tomography (OCT), manganese (Mn)-enhanced MRI 
(MEMRI) and electroretinography (ERG) in our recently established 
whole eye transplantation (WET) rat model.
Methods: Syngeneic orthotopic WET were performed to the right 
eyes of 9 Lewis rats (Fig.1-A) The donor flaps consisted of tissue 
anterior to the optic chiasm, a section of temporal bone and skin of 
the eyelid and external ear. A similar region of tissue was removed 
in the recipient with the exception of the optic nerve (ON), which 
was cut at the base of the globe. ON coaptations, anastomoses of 
carotid arteries and external jugular veins were performed between 
donors and recipients. OCT was performed at week 1 after WET 
(n=7). MEMRI was performed at week 3 to evaluate anterograde Mn 
transport along the visual pathway after binocular intravitreal Mn 
injections. ERG was performed at week 7 in 2 separate animals to 
evaluate retinal function.
Results: OCT revealed visualization of retinal layers in 5 of the 
7 transplanted eyes examined (Fig.1-B), whereas the other 2 
eyes had corneal opacities that prevented visualization. MEMRI 
showed that after intravitreal Mn injections to both eyes, Mn 
transported anterogradely from the left, untreated eye to the right 
visual brain centers (Fig.2). Mn enhancement was also observed 
in the right, transplanted donor eye and intraorbital ON when 
compared to the eye and visual system prior to Mn injections. No 
apparent difference in Mn enhancement was observed between 
left naïve and right transplanted intraorbital ON. No apparent Mn 
enhancement was observed in the right recipient prechiasmatic ON, 
left lateral geniculate nucleus or left superior colliculus. In ERG, 
the transplanted eyes showed a-and b-waves in response to light 
stimulation.
Conclusions: OCT imaging revealed the existence of retinal layers 
after WET. MEMRI data suggested the presence of anterograde 
Mn transport from the donor eye to the optic nerve up to the site of 
transection. ERG data suggested some responses to light stimuli in 
the photoreceptors of transplanted eyes. The ocular viability seen 
after WET allows the potential for future therapeutic strategies for 
neuroprotection, ON regeneration and vision restoration.
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Outpatient Air-Fluid Exchange for Persistent and Recurrent 
Vitreous Hemorrhage after Par Plana Vitrectomy
Alice Behrens1, 2, Sami Uwaydat1, 2, Paige Johnson3, Ahmed Sallam1, 2. 
1Department of Ophthalmology, University of Arkansas for Medical 
Sciences, Little Rock, AR; 2Jones Eye Institute, Little Rock, AR; 
3College of Medicine, University of Arkansas for Medical Sciences, 
Little Rock, AR.
Purpose: Repeat pars plana vitrectomy (PPV) is commonly 
performed for persistent or recurrent postoperative vitreous 
cavity hemorrhage (POVCH). An alternative treatment to repeat 
PPV is outpatient air-fluid exchange (AFX). There is paucity of 
contemporary literature on the safety and efficacy of this procedure in 
the era of small incision vitrectomy surgery. In this study, we aimed 
to analyze the visual outcome and complications of office based AFX 
for management of POVCH.
Methods: This is retrospective study of all eyes undergoing office 
based AFX for POVCH at our institute from 01/2006-11/2016. Data 
collected included demographics, indication of original PPV, POVCH 
duration, time of AFXs or repeat PPV, complications of AFX, lens 
status at the time of AFX as well as visual acuity (VA) pre AFX and 

post AFX at 1 week, 1 month and 3 months. Facility cost for  
office- based AFX vs. PPV was also analyzed.
Results: This study included 19 eyes of 18 patients. Nine patients 
were females (50%). Mean age (±SD) at the time of AFX was 
55.63±8.23 years. Prior to AFX, 15 eyes (78.9%) were pseudophakic 
and 4 eyes (21.1%) were phakic. POVCH was due to diabetic 
retinopathy in 17 eyes (89.5%). The mean duration from onset of 
POVCH to AFX was 4.78 weeks (range: 0.71-39). The LogMAR 
VA of pre and post AFX was 2.37±0.20 [Snellen equivalence (SE) 
HM] and 1.19±0.95 (SE 20/310), respectively. After AFX, 3 eyes 
showed no improvement of VA but had co-existing pathology: 
radiation optic neuropathy (1 eye) and traction macular detachment 
(2 eyes). Excluding these 3 eyes, the mean post AFX improvement 
of LogMAR VA was 0.93±0.81 (SE 20/163); the mean improvement 
of LogMAR VA was 1.44 (p<0.0001). Complications of AFX 
included worsening of cataract in 3 phakic eyes (75%), hypotony 
(IOP<6mmHg) in 1 eye and recurrence of traction detachment in 1 
eye. Three eyes (15.8%) required repeat PPV after AFX. Mean cost 
of office based AFX (CPT 67025) was $1461.14±58.22 and the cost 
of PPV (CPT code 67036/67040) was $3906.93±1076.52.
Conclusions: Office based AFX is associated with VA improvement 
in eyes with POVCH with an acceptable adverse-effect profile. Given 
its time and cost reduction advantages, office based AFX is worth 
considering as an initial approach for management of POVCH in eyes 
without co-existing retinal detachment.

Figure 1. Correlation between post AFX BCVA LogMAR visual 
acuity vs. pre AFX acuity
Commercial Relationships: Alice Behrens, None; Sami Uwaydat, 
None; Paige Johnson, None; Ahmed Sallam, None
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Repeated subretinal surgery and removal of subretinal decaline is 
well tolerated – evidence from a porcine model
Nina Buus Sørensen1, Kristian Klemp1, Troels W. Kjær2, 
Morten D. De La Cour1, Jens F. Kiilgaard1. 1Ophthalmology, 
Copenhagen University Hospital, Rigshospitalet, Copenhagen, 
Denmark; 2Clinical Neurophysiology, Zealand University Hospital, 
Roskilde, Denmark.
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Purpose: Subretinal perfluorocarbon liquid (PFCL) is a serious 
complication after retinal detachment repair. It is possible to remove 
the PFCL surgically, but retinal damage related to the procedure is 
unknown. Also, increasing interest for subretinal treatment makes it 
relevant to examine the functional and morphological consequences 
of repeated subretinal manipulation. We hypothesize that PFCL in a 
porcine model can be injected in the subretinal space and removed 
with minimal effect on retinal structure and function.
Methods: Ten left eyes of healthy three-month old female domestic 
pigs were included. Multifocal electroretinograms (mfERGs) was 
recorded before surgery. Following vitrectomy a PFCL bleb (Decalin) 
was injected subretinally using a 41G cannula. After 14 days the 
Decalin was removed through a 41G cannula in combination with 
a 2 ml syringe and an intermediate flexible tube. Two weeks after 
removal a control mfERG was recorded, the pigs were enucleated and 
sacrificed and eyes were examined histologically. All statistics were 
carried out with a paired ttest in SAS Enterprise Guide 7.1®  
(SAS Institute Inc., Cary, NC, USA).
Results: There was no significant difference in mfERG-amplitude 
ratio (right/left eye) between baseline and recordings two weeks after 
removal of decalin (P1 (M=0.26, SD=0.80, p=0.39), 2nd order kernel 
(M=-0.18, SD=0.86, p=0.57), Direct Response (M=0.39, SD=0.61, 
p=0.12) or Induced Component (M=-0.03, SD=0.40, p=0.80)). 
Histologically, the photoreceptor outer segments were minimally 
affected. Otherwise the retina was normal 14 days after removal 
of decalin. In four pigs the decalin displaced inferiorly and was no 
longer accessible for removal.
Conclusions: Subretinal decalin can be removed within 14 days 
without lasting retinal damage. Decalin is a heavy liquid where the 
risk of displacement is high. Future studies using PFCLs to control 
duration of an experimental retinal separation should focus on PFCLs 
isodense to the vitreus body.
Commercial Relationships: Nina Buus Sørensen, None; 
Kristian Klemp, None; Troels W. Kjær, None; Morten D. De La 
Cour, None; Jens F. Kiilgaard, None
Support: Fight for Sight Denmark, Synoptik-Fonden, Danielsen 
Fonden and University of Copenhagen
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Segmental scleral buckling of eyes with thinned corneas can 
cause the cornea to tilt
Thomas R. Friberg1, Raed Aldhafeeri2, Patrick Smolinski2. 
1Ophthalmology/UPMC Eye Center, Univ of Pittsburgh, Pittsburgh, 
PA; 2Mechanical Engineering, University of Pittsburgh, Pittsburgh, 
PA.
Purpose: Retinal detachment repair by scleral buckling can change 
the original geometry of the eye, and can influence the shape of the 
cornea as well as the location of the visual axis.. Furthermore, if 
the cornea is thinned by disease or refractive surgery, corneal shape 
changes after buckling could be amplified. Rotational deformation 
of the cornea by buckling has not been well investigated. We 
evaluated how the application of a segmental scleral buckle changes 
the orientation of the cornea with respect to the sclera. The three-
dimensional finite element analysis model used for this research 
had previously been utilized to study radial optic neurotomy 
(RON) surgery (Friberg, T. R., Smolinski, P., Hill, S., & Kurup, S. 
K. (2008). Biomechanical assessment of radial optic neurotomy. 
Ophthalmology,115(1),174-180).
Methods: A three-dimensional finite element model of the eye was 
developed to investigate the effect of a segmental scleral buckle on 
eye deformation. Linearly elastic mechanical properties of the eye 
tissues were assumed with the elastic modulus and Poisson’s ratio of 

the sclera, cornea, retina, zonules and lens taken to be (3 MPa, 0.47), 
(1.5 MPa, 0.42), (0.02 MPa, 0.49), (360 MPa, 0.4) and (6.88 MPa, 
0.49), respectively. An initial intraocular pressure was assumed to 
be 15 mmHg. The central corneal thickness was taken to be 0.6 mm 
and a 25% thinning of the cornea by LASIK was considered. The 
buckle element was assumed to be has 7 mm wide, and extended 
circumferentially either 110° or 190° around the equator. Buckle 
heights (indentation) of 0.5, 1 and 1.5 mm were evaluated.
Results: Figure 1 shows a deformed thinned cornea at the plane 
normal to the plane of the segmental buckle. Figure 2 shows that after 
placing a superior buckle, the cornea is tilted (rotated) downward at 
an angle θ. This rotation varies as a function of the segmental buckle 
extent and indentation, and corneal thinning.
Conclusions: Buckle height has the greatest effect on corneal 
rotation, but buckle extent has little effect. Except for the 110° buckle 
with a 1.5 mm height, cornea thickness had only a small effect on 
cornea tilt.This tilting of the cornea might contribute to post buckling 
strabismus and misalignment in some patients.
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Deformed thinned cornea after a 190° scleral buckle.

Corneal rotation as a function of corneal thickness, buckle height, and 
buckle extent.
Commercial Relationships: Thomas R. Friberg, None; 
Raed Aldhafeeri, None; Patrick Smolinski, None
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Magnetic scleral buckling for treatment of retinal detachments 
with severe proliferative vitreoretinopathy
Elena Kazimirova1, 2, Vitaly Shiryaev3, Pavel Lyskin1, 
Elena Kramarenko2. 1SN Fyodorov Eye Microsurgery Institution, 
Dolgoprudny, Russian Federation; 2Physics, Moscow State 
University, Moscow, Russian Federation; 3Moscow Institute of 
Physics and Technology, Dolgoprudny, Russian Federation.
Purpose: Cases of reccurent retinal detachments with severe 
proliferative vitreoretinopathy (PVR) are still challenging for the 
surgeon. We tested the feasibility of a new surgical technique for the 
treatment of RD complicated with severe PVR: 360° magnetic scleral 
buckling (mSB) combined with pars plana vitrectomy (PPV) using 
human donor cadaver eyes.
Methods: Eleven (11) human donor cadaver eyes were operated. 
Retinal detachment was simulated by tearing retina off the ora 
serrata. mSB was a procedure comprising of 2 steps: 1st - scleral 
buckling with the buckle having permanent magnets inside (pic. 
1) and 2nd(performed after PPV) - implantation of magnetoactive 
endobuckles into the vitreous cavity. Endobuckles were small 
flat magnetoactive elements made of silicone elastomer filled 
with iron particles less than 20 µm in diameter and had saturation 
magnetization 50 – 220 Gs cm3/g. Endobuckles had a form that 
allowed to arrange them to continuous curved contours. Endobuckles 
were implanted into the vitreous cavity through a microincision with 
the help of injector system and placed on the retina at the projection 
of scleral magnetic buckle (pic. 2). Endobuckles were able to be 
removed by 25G vitreotome.
Results: The force of magnetic interaction between the magnetic 
scleral buckle and the magnetoactive endobuckles provided support 
for the retina. Properties of the magnetic scleral buckle (flexibility, 
elasticity) were the same as conventional scleral buckle. The optimal 
pressure exerted to the retina by endobuckles was estimated as 
307Pa and was possible to achieve with endobuckles of 0.12 mm in 
thickness and 1,2-1,3 mm in width, and outer magnetic buckle with 
neodymium magnets of 3 mm in diameter and 1 mm in thickness 
placed in series in one row 1 mm apart.
Conclusions: The magnetic scleral buckling technique is feasible and 
potentially useful providing additional support for the retinal areas 
affected with severe PVR. In vivo studies are required to evaluate the 
potential for clinical applicability of the described surgical technique.
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Scleral buckling of human donor eye with magnetic buckle

Endobuckles on the eye fundus
Commercial Relationships: Elena Kazimirova, None; 
Vitaly Shiryaev, None; Pavel Lyskin, None; Elena Kramarenko, 
None
Support: RSF Grant 16-15-00208
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The Utility of Structured Video Indirect Ophthalmoscope-Guided 
Education in Improving Resident Ophthalmologist Confidence 
and Ability with Indirect Ophthalmoscopy and Scleral 
Depression
Jayanth Sridhar1, 2, Abtin Shahlaee2, Sonia Mehta2, Ehsan Rahimy2, 
Sunir Garg2, Brenton Finklea2, James P. Dunn2, Allen Chiang2. 
1Ophthalmology, Bascom Palmer Eye Institute, Philadelphia, PA; 
2Wills Eye Hospital, Philadelphia, PA.
Purpose: To evaluate the utility of the video indirect ophthalmoscope 
(VIO) to improve resident ophthalmologist skill with indirect 
ophthalmoscopy (IO) and scleral depression (SD).
Methods: 
A prospective, randomized double-arm interventional study 
was designed. Ten ophthalmology residents were enrolled in an 
educational program using the Heine Video Omega® 2C VIO 
and served as the study group. Ten other experience-matched 
ophthalmology residents functioned as the control group. At baseline 
all study and control residents completed surveys assessing their 
subjective comfort and skill with IO. Each resident also completed a 
standardized full IO examination with SD that was recorded using the 
VIO. Each resident in the study group received 3, monthly, one-hour 
teaching sessions using the VIO. Surveys and recorded standardized 
examinations were repeated for all residents after the three-month 
period. Both baseline and final examination videos graded using 
a standardized grading scale by three independent retina faculty 
members masked to the identities of the residents and timing of the 

examination. Improved visualization of the peripheral retina (ora 
serrata) as evaluated by masked graders was the primary outcome 
measure. Improved examination efficiency grade was the secondary 
outcome measure.
Results: Both the study group and the control group had significant 
improvement in ability of examine the peripheral retina/ora serrata 
compared to baseline (p=0.02 and p=0.03, respectively). The study 
group also showed significantly improved examination efficiency 
compared to baseline was not noted in the control group (p=0.01 and 
p=0.53, respectively). The study group self-reported significantly 
improved confidence in their ability to identify retinal tears while 
the control group did not (p=0.003 and p=0.08, respectively). Study 
group participants also reported significantly improved ability to 
recognize retinal holes (p=0.003), subretinal fluid (p=0.02), and 
vitreoretinal tufts (p=0.02) while the control group did not.
Conclusions: This novel educational study suggests that VIO as 
part of a structured teaching program may be beneficial to improve 
resident ophthalmologist confidence and ability with identifying 
retinal pathology using IO with SD.
Commercial Relationships: Jayanth Sridhar, None; 
Abtin Shahlaee, None; Sonia Mehta, None; Ehsan Rahimy, None; 
Sunir Garg, None; Brenton Finklea, None; James P. Dunn, None; 
Allen Chiang, None
Support: Wills Eye Hospital Innovation Grant
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The association between the frequency of rhegmatogenous retinal 
detachment and the atmospheric temperature
Ju Byung Chae, Hyeseong Hwang, Sung Min Hyung, Jae-hyung Kim, 
Dong Yoon Kim. Ophthalmology, Chungbuk National University, 
Cheongju, Korea (the Republic of).
Purpose: To investigate the association between the frequency of 
rhegmatogenous retinal detachment (RRD) and the atmospheric 
temperature.
Methods: Retrospective review of consecutive eyes which undergone 
primary RRD surgery (pars plana vitrectomy or scleral buckle) 
from 1996 to 2016 at Chungbuk National University Hospital 
was conducted. Temperature data (highest, lowest, mean daily 
temperature and daily temperature range) in Chungbuk Province 
was obtained from Korean meteorological administration data base. 
The primary objective of this study is to investigate the relationship 
between the daily temperature range and the frequency of RRD 
surgery. And we also analysed the association between various 
temperature data and the frequency of RRD surgery.
Results: From 1996 to 2016, the number of RRD surgery at 
Chungbuk National University was 990. The monthly average 
number of RRD operations showed a bimodal peak (April and 
October) throughout the year. With the same tendency as frequency 
of RRD, the monthly average of daily temperature range during 1 
year also showed bimodal peak in April (daily temperature range, 
12.3 ° C) and October (daily temperature range, 11.2 ° C). And there 
was a significant positive correlation between the monthly average 
of daily temperature range and the number of RRD surgery. (Pearson 
correlation coefficient: 0.312, P<0.001) However, there were no 
association between RRD frequency and mean temperature, highest 
temperature, lowest temperature and temperature change compared 
with last month.
Conclusions: The higher the daily temperature range, the more 
RRD frequency was observed. From the point that chorioretinal 
adhesion might be affected by temperature, we thought that dynamic 
changes in temperature during the day cause changes in chorioretinal 
adhesion, which eventually resulted in retinal detachment. Therefore, 
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further studies on the correlation between daily temperature range 
and retinal detachment are needed.

Fig 1. Correlation of RRD surgery frequency and value of daily 
temperature range.
Commercial Relationships: Ju Byung Chae; Hyeseong Hwang, 
None; Sung Min Hyung, None; Jae-hyung Kim, None; Dong 
Yoon Kim, None
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Early fundus autofluorescence and OCT features after 23 gauges 
vitrectomy or scleral buckle surgery for rhegmatogenous retinal 
detachment
Alexandre Portmann, etienne letesson, chloé ngo, marc muraine. chu 
rouen, Rouen, France.
Purpose: To describe features of retinal folds and deformation after 
23 gauges vitrectomy or scleral buckle surgery for rhegmatogenous 
retinal detachment, using fundus autofluorescence and macular 
spectral-domain optical coherence tomography (SD-OCT).
Methods: Retrospective interventional case series
Patients: 150 patients with rhegmatogenous retinal detachment have 
been included
Principals outcomes:
1°) Patient, retinal detachment and surgery features
2°) Description of rhegmatogenous retinal detachment after surgery: 
best corrected visual acuity, fundus autofluorescence (heidelberg®), 
macular spectral-domain optical coherence tomography (SD-OCT) 
(cirrus®), presence of micropsia or metamorphopsia
Results: 1°) Patient, retinal detachment and surgery features
Mean age: 66,2 ± 3,1 years old, quadrants of retinal detachment:  
2,5 ± 0,9, one month intraocular pressure 18 ± 6 mmHg, macular off 
status 115 patients
23 gauges vitrectomy surgery: 89 patients, gas tamponade for  
75 patients and silicon oil tamponade for 14 patients
scleral buckle surgery: 61 patients
2°) Description of rhegmatogenous retinal detachment after surgery
1 month best corrected visual acuity: 0,31 log MAR
hyperfluorescent lines that are parallel the retinal vessels: 32,8 ± 6 %
outer retinal fold seen with oct: 25 ± 7%
micropsia or metamorphopsia: 55 ± 5 %
Conclusions: Patients with rhegmatogenous retinal detachment 
frequently describe micropsia, metamorphopsia or uncomplete 
visual acuity recovery. In our serie, scleral buckle surgery show less 
hyperfluorescent lines that are parallel the retinal vessels, and best 
visual acuity outcomes. 23 gauges vitrectomy surgery for retinal 
detachment are more frequently associated with outer or inner retinal 
folds and hyperfluorescent lines. Many hypothesis may explain 
the presence of retinal displacement after surgery such as pre-
existing epiretinal membrane, subretinal fluids at the end of surgery, 
hypotonia with choroidal detachment and vitreous base contraction.
Commercial Relationships: Alexandre Portmann, None; 
etienne letesson, None; chloé ngo, None; marc muraine, None

Program Number: 4166 Poster Board Number: B0461
Presentation Time: 8:30 AM–10:15 AM
Management and outcome of suprachoroidal hemorrhage 
encountered during retinal reattachment surgery
Hae Jung Sun, Sung Jin Lee. Ophthalmology, Soonchunhyang 
University Hospital, Seoul, Korea (the Republic of).
Purpose: Suprachoroidal hemorrhage (SCH) is one of the most 
disastrous complications of retinal reattachment surgery which retinal 
surgeons would like to avoid due to its poor prognosis. We performed 
a retrospective, observational clinical study to learn about the factors 
associated with the prognosis of intraoperative SCH of retinal 
reattachment surgery.
Methods: Medical records of patients who had rhegmatogenous 
retinal detachment (RD) from January 2011 to December 2015 were 
reviewed. Depending on the eye status (phakic or pseudophakic, 
duration of RD, presence of proliferative vitreoretinopathy (PVR), 
extent of RD) either scleral buckling (SB) or pars plana vitrectomy 
(PPV) with SB was performed by a single surgeon. All eyes that 
developed intraoperative SCH were identified to find out if there 
were any factors affecting the recovery of vision. The timing of 
the onset of SCH, intraoperative and postoperative managements, 
any coexisting complications and retinal reattachment status was 
evaluated.
Results: A total of 369 eyes had retinal reattachment surgery and 268 
eyes (72.4%) had combined surgery of PPV + SB. Four eyes were 
complicated with intraoperative SCH, all of which occurred during 
combined surgery of PPV + SB (0% of SB vs 1.5% of PPV+SB). In 
all cases, SCH occurred following SB after completion of vitrectomy; 
none of the cases had direct needle injury during SB. Intraoperative 
SCH management was immediate fluid-air exchange and endolaser 
photocoagulation followed by gas or silicone oil tamponade. 
Postoperative intraocular pressure (IOP) was well controlled with 
topical antiglaucoma agents except in one patient who needed 
surgical drainage of SCH. Retinal reattachment was achieved in all  
4 patients. At 1 year follow-up, visual acuity improved to pre-RD 
state except in one patient who was complicated with ischemic 
atrophy of the iris.
Conclusions: SCH during vitrectomy is uncommon but one of the 
most devastating complications a retinal surgeon can encounter. In 
our experience, the incidence of SCH was higher when PPV was 
combined with SB procedure which is probably due to the unstable 
fluctuation of IOP during SB. Visual prognosis was poor when 
ischemic sequelae was present so IOP control during the absorption 
of SCH is important in visual recovery.
Commercial Relationships: Hae Jung Sun, None; Sung Jin Lee, 
None
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Pre- and postoperative characteristics of fovea-off retinal 
detachment and their impact on final visual outcome
Katharina Eibenberger, Stefan Sacu, Sandra Rezar,  
Ursula Schmidt-Erfurth, Michael Georgopoulos. Ophthalmology and 
Optometry, Medical University of Vienna, Vienna, Austria.
Purpose: To investigate the relation of demographic, clinical and 
morphologic characteristics on the visual outcome of fovea-off 
rhegmatogenous retinal detachment (RRD).
Methods: This prospective, observational study included 257 
patients with fovea-off RRD at the department of ophthalmology, 
medical university Vienna between January 2008 and December 
2014. Exclusion was set for RD due to other causes and no 
postoperative visual acuity (VA). Patients were divided into two 
groups according to their last VA (group 1: VA>20/40; group 2: 



ARVO 2017 Annual Meeting Abstracts

These abstracts are licensed under a Creative Commons Attribution-NonCommercial-No Derivatives 4.0 International License. Go to http://iovs.arvojournals.org/ to 
access the versions of record.

VA<20/40). The influence of various demographic (age, gender, 
refractive error, lens, vitreous, grade of PVR) RD, (extent, number 
of defects, type of surgery, number of cryocoagulation (CC) spots, 
intraocular tamponade) and morphologic OCT characteristics on the 
visual outcome was analyzed.
Results: 156 male and 101 female patients were divided into group 
1 including 155 and group 2 including 102 patients. Mean age was 
59.8±12.6 years. No significant difference was found for gender 
(p=0.13), age (p=0.26) or refractive error (p=0.11). For lens status, 
pseudophakia was more commonly found in group 1 (n=63), whereas 
cataract in group 2 (n=52; p=0.014). PVR grade C was increased in 
group 2 (n=29), whereas no PVR in group 1 (n=35; p<0.001). A total 
detachment was found more often in group 2 (n=30) and a one- or 
two-quadrant RD in group 1 (1-quadrant n=14; 2-quadrant n=84; 
p=0.001). The number of defects was similar in both groups (p=0.64). 
Whether scleral buckle, vitrectomy or a combination was performed, 
did not differ between the groups (p=0.06). The number of CC spots 
(p=0.84) showed no significant difference, however silicone oil was 
used more often as the intraocular tamponade in group 2 (n=29; 
p<0.0001). Morphologic evaluation of preoperative OCTs showed 
no significance for ONL cysts and wavy appearance in the outer 
retina for both groups (p>0.05), whereas atrophy of the retina is 
significantly more common in group 2 (p=0.005).
Conclusions: More than half of the patients with fovea-of RRD 
showed a good visual recovery. In general, a better visual outcome 
was found in patients with pseudophakia, one- to two-quadrant RD 
and no sign of PVR than with total RD, PVR grade C and use of 
silicone oil. Atrophy of the preoperative foveal structure showed a 
worse visual outcome.
Commercial Relationships: Katharina Eibenberger; Stefan Sacu, 
Askin (F), Pharmaselekt Forschungssupport (F), Allergan (F), Bayer 
(F), Novartis (F); Sandra Rezar, None; Ursula Schmidt-Erfurth, 
Boehringer (Ingelheim, Germany) (F), Alcon Laboratories, Inc. 
(Fort Worth, Texas) (F), Allergan (Irvine, California) (F), Bayer 
Healthcare (Vienna, Austria) (F), Novartis (Basel, Switzerland) (F); 
Michael Georgopoulos, None
Clinical Trial: NCT01845571
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Comparison of surgical outcomes between 23-gauge and 25-gauge 
endoscope-assisted vitrectomy for treatment of rhegmatogenous 
retinal detachment
Sho Yokoyama3, Takashi Kojima1, Toshio Mori2, Taisuke Matsuda3, 
Tadashiro Saeki4, Hiroyuki Sato2, Norihiko Yoshida1, Tatsushi Kaga3, 
Kazuo Ichikawa5. 1Japanese Red Cross Gifu Hospital, Gifu, Japan; 
2Iida Municipal Hospital, Iida, Japan; 3Japan Community Health care 
Organization Chukyo Hospital, Nagoya, Japan; 4Tokyo Women’s 
Medical University Hospital, Tokyo, Japan; 5Chukyo Eye Clinic, 
Nagoya, Japan.
Purpose: When performing vitrectomy for rhegmatogenous retinal 
detachment (RRD), the use of ophthalmic endoscope has some 
advantages. One is being able to complete subretinal fluid drainage 
through the primary retinal breaks by tilting the patient’s head 
position without using perfluorocarbon liquids or creating intentional 
retinotomy for drainage (Figure 1), the other is eliminating the 
possibility of overlooking retinal breaks during surgery because 
the surgeon can stably observe all aspects within the fundus and 
can additionally visualize a magnified image when the endoscope 
approaches close to the fundus. Also, the ophthalmic endoscope 
of micro-incision vitrectomy surgery (MIVS) system has been 
developed in recent years. However there is no previous report on the 
usefulness and comparable of the ophthalmic endoscope of MIVS 

in cases with RRD. Therefore, in the current study we compared 
the relative surgical outcomes between 23-gauge and 25-gauge 
ophthalmic endoscopic vitrectomy in patients with RRD.
Methods: We examined 127 eyes from patients who underwent 
repair of RRD by 23- or 25-gauge vitrectomy, with a minimum 
follow-up of 3 month. Eyes with the following criteria were 
excluded: Giant tears, proliferative vitreoretinopathy grade C, dense 
vitreous hemorrhage, retinal detachment secondary to other ocular 
diseases, and prior retinal or vitreous surgery. Ninety-three eyes 
underwent vitrectomy with a 23-gauge system, and 34 eyes with a 
25-gauge. Success rates, surgery time, and visual acuity scores were 
compared between the two groups.
Results: Baseline, preoperative, and intraoperative characteristics 
showed no statistically significant differences between the two 
groups. The success rate after initial surgery was 91/93 (97.8%) 
and 34/34 (100%) for the 23- and 25-gauge groups, respectively 
(p=1.0). Total surgery time was 60.5±25.6 minutes and 57.1±28.5 
minutes in 23- and 25-gauge group, respectively (p=0.40). Pre- and 
postoperative mean best-corrected visual acuity in the 23-gauge 
group significantly improved from 20/100 to 20/20 (p<0.0001), 
and that of the 25-gauge group improved from 20/100 to 20/25 
(p=0.0002).
Conclusions: The 23-gauge and 25-gauge endoscope-assisted 
vitrectomies were equally effective and the both groups were higher 
success rates for the treatment of RRD.

Commercial Relationships: Sho Yokoyama, None; 
Takashi Kojima, None; Toshio Mori, None; Taisuke Matsuda, 
None; Tadashiro Saeki, None; Hiroyuki Sato, None; 
Norihiko Yoshida, None; Tatsushi Kaga, None; Kazuo Ichikawa, 
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Outcomes of relaxing retinectomy for recurrent rhegmatogenous 
retinal detachment with proliferative vitreoretinopathy
Rachel M. Tandias1, 2, Peng Sun1, 2, Gopal D. Amin1, 2, 
Adam P. Stern1, 2, Jorge G. Arroyo1, 2. 1Surgery-Ophthalmology, Beth 
Israel Deaconess Medical Center, Boston, MA; 2Harvard Medical 
School, Boston, MA.
Purpose: Proliferative vitreoretinopathy (PVR) occurs in 5-10% of 
retinal detachment (RD) surgeries and is the most common cause of 
unsuccessful RD repair. The purpose of this study is to compare the 
anatomical and functional outcomes of modern pars plana vitrectomy 
(PPV) combined with retinectomy for recurrent rhegmatogenous 
retinal detachment (RRD) complicated by PVR with the results of the 
Silicone Study Report 5.
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Methods: This retrospective review was conducted with data 
from a single physician surgeon at Beth Israel Deaconess Medical 
Center. The medical records of 97 patients who underwent pars 
plana vitrectomy with relaxing retinectomy for retinal detachment 
with PVR between January 2006 and August 2016 were identified. 
Exclusion criteria eliminated patients with proliferative diabetic 
retinopathy, tractional retinal detachments, and open globe trauma, 
leaving a total of 50 participants (n=50 eyes) with RRD and PVR of 
grade C or more. All participants were initially treated with three-
port PPV combined with relaxing retinectomy, barrier endolaser 
photocoagulation, and silicone oil tamponade (n=42) or gas 
tamponade with SF6 (n=6) or C3F8 (n=2). The primary outcome 
measures were complete retinal reattachment for a minimum of 3 
months and final visual acuity.
Results: Final anatomical success was achieved in all 50 patients. 
Successful reattachment was observed after one surgery in 37 of 
50 eyes (74%). Twelve of the 13 re-detachments were successfully 
reattached after one reoperation. One case required a third surgery to 
achieve complete reattachment. Three patients developed hypotony 
(6%). A significant difference between pre- and postoperative best 
corrected visual acuity (BCVA) was defined as a change by at least 2 
Snellen lines. Of the 43 patients for whom BCVA was documented, 
visual acuity improved in 28 patients (65.1%), remained the same in 
9 patients (20.9%), and worsened in 6 patients (14.0%).
Conclusions: In 1993, the Silicone Study Report 5 reported a 
retinal reattachment rate of 62% at 6 months for retinotomy in 
eyes previously vitrectomized for RRD with PVR. Advancements 
in modern vitreoretinal surgery have allowed for higher rates of 
favorable anatomic and visual outcomes of retinectomy. The high 
rates of reattachment and visual acuity improvement in this case 
series suggest that PPV with retinectomy is an effective surgical 
treatment for RRD associated with PVR.
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Does vitrectomy change blood flow on optic nerve head in eyes 
with rhegmatogenous retinal detachment?
kosei yanagida, Takeshi Iwase, Misato Kobayashi, 
Kentaro Yamamoto, Eimei Ra, Hiroko Terasaki. Nagoya University, 
Nagoya, Japan.
Purpose: Although scleral buckling is a well-established surgical 
treatment for rhegmatogenous retinal detachment (RRD), it has 
been reported that the procedure can cause problems in the ocular 
circulation. Vitrectomy without concomitant scleral buckling does 
not entail a compressional step, it is possible to evaluate the natural 
course of ocular blood flow before and after successful RRD repair. 
Thus, we determined the preoperative characteristics and the changes 
in retinal blood flow following vitrectomy in eyes with a RRD.
Methods: Twenty-five gauge vitrectomy without scleral bucking was 
performed on 31 eyes of 31 patients with macula-on RRD. The mean 
age was 55.8±10.6 years. The retinal blood flow on the optic nerve 
head (ONH) was assessed by laser speckle flowgraphy (LSFG), and 
the mean blur rate (MBR) and pulse waveform parameters before and 
at 10 days, 1, 2, 3, and 6 months after the surgery were examined. 
Eyes with an epiretinal membrane (n=15) and cataract (n=15) that 
underwent surgery were used as controls.
Results: The mean preoperative MBR-vessel on the ONH (33.7±6.7 
arbitrary units;AU) was significantly lower in eyes with RRD than in 
the fellow unaffected eyes (40.1±6.7 AU) (P<0.001), but it was not 
significantly different from the operated eye and the fellow eye in the 

control group. A significant increase in the mean MBR-vessel on the 
ONH was observed following vitrectomy in eyes affected by RRD 
(Day10: 32.2±8.5, Month1: 36.2±8.6, Month2: 35.6±8.4, Month3: 
39.9±5.7, Month6: 39.2±6.1) (P<0.001), whereas no significant 
difference was observed in the fellow eye, and the control eyes. Of 
the eight pulse waveform parameters, only the flow acceleration 
index was significantly lower in eyes with a RRD (3.5±1.2) than 
in the fellow eyes (4.3±1.2) preoperatively, but then it significantly 
increased with time following vitrectomy (P<0.001). The changes in 
the MBR-vessel were not correlated with that of other parameters, 
e.g. the ocular perfusion pressure.
Conclusions: These results indicate that the retinal blood flow is 
reduced in eyes affected by RRD preoperatively, and can recover 
following successful RRD repair by vitrectomy.
Commercial Relationships: kosei yanagida, None; Takeshi Iwase, 
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The effect of segmental scleral buckling on the power and 
symmetry of the cornea, corneal thickness, the axial length, and 
the total power of the eye: A biomechanical model
Raed Aldhafeeri1, 2, Patrick Smolinski1, Thomas R. Friberg3. 
1Mechanical Engineering, University of Pittsburgh, Pittsburgh, PA; 
2Mechanical Engineering, University of Hafr Al Batin, Hafr Al Batin, 
Saudi Arabia; 3Department of Ophthalmology and Bioengineering, 
University of Pittsburgh, Pittsburgh, PA.
Purpose: Lasik procedures and corneal disease often result in corneal 
thinning. Scleral buckles for retinal detachment repair induce myopia 
by increasing the axial length, yet the effect of a buckle on an eye 
with a thinned cornea is largely unknown. This study was done to 
evaluate how the application of a segmental scleral buckle affects the 
deformation of the eye including the axial length and the total eye 
power. The three-dimensional finite element analysis model used for 
this research had previously been used to simulate the effect of radial 
optic neurotomy (RON) surgery on venous occlusions (Friberg,T. 
R., Smolinski,P., Hill,S., & Kurup,S. K. (2008). Biomechanical 
assessment of radial optic neurotomy.Ophthalmology, 115(1),174-
180).
Methods: A three-dimensional finite element model of the eye was 
developed to investigate the deformation caused by the application 
of a segmental scleral buckle on an eye (Figure 1). A physiological 
pressure of 2 kPa was assumed. The mechanical properties of the 
different tissues were assumed to be linearly elastic with the elastic 
modulus and Poisson’s ratio of the sclera, cornea, retina, zonules 
and lens being (3 MPa, 0.47), (1.5 MPa, 0.42), (0.02 MPa, 0.49), 
(360 MPa, 0.4) and (6.88 MPa, 0.49), respectively. The original 
central corneal thickness was fixed at 0.6 mm and was reduced by 
25% by Lasik. The buckle width was taken to be 7 mm and extended 
110° or 190° around the circumference of the eye. Buckle heights 
(indentation) of 0.5, 1 and 1.5 mm were assessed.
Results: Figure 2 shows the total change in the eye power at the 90° 
meridian as a function of segmental buckle extent, indentation, and 
cornea thinning. Note the calculated total change of power arises 
from both an axial length change and alteration of cornea power. The 
majority of difference between the standard and thinned cornea is due 
to a change in cornea power.
Conclusions: Increased buckle extent and buckle height in an eye 
with a thinned cornea leads to steepening of the cornea and an 
increased axial length. These effects both lead to an increase in 
myopia. Patients who have undergone successful lasik procedures 
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to avoid the need for glasses or contact lenses are susceptible to this 
myopic shift after scleral buckling.

Figure 1. Deformed model of an eye with 190°buckle.

Figure 2. Total change of the eye power at 90°of the cornea.
Commercial Relationships: Raed Aldhafeeri, None; 
Patrick Smolinski, None; Thomas R. Friberg, None
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A retrospective review of outcomes following intraocular silicone 
oil tamponade in complex retinal detachments
Maedbh Rhatigan. Mater Misericordiae University Hospital, 
Dromahair, Ireland.
Purpose: Purpose: Temporary intraocular tamponade with silicone 
oil is widely used in the treatment of complex retinal detachments 
(RD). Optimal timing for removal of silicone oil (ROSO) is not 
clearly defined and redetachment rates following ROSO vary from 
9% to 33%. This study aims to look at how anatomic and functional 
outcomes correlate following ROSO association of outcomes to 
duration of tamponade.
Methods: Methods: We report a retrospective case series of (n= 166) 
eyes of (n= 165) patients with intraocular silicone oil tamponade over 
a 4 year period at a tertiary referral centre. All operations were carried 
out by two vitreoretinal surgeons. Indication for the use of silicone 
oil were complex retinal detachment associated with PVR, ocular 
trauma, giant retinal tears, and others. Statistical analysis was carried 
out using IBM SPSS Statistics.

Results: Results: Silicone oil was removed from 84 eyes (64%) 
with the duration of intraocular silicone oil tamponade ranged from 
20 days to 30 months with a mean duration of 6.9 months. 9 eyes 
(10.7%) underwent oil exchange for re detachment under oil. 9 eyes 
(10.7%) re detached following ROSO requiring further surgery 
with repeat silicone oil tamponade. Final anatomic outcome was the 
retinal status at the patients last follow up visit. In terms of functional 
outcomes n= 130 eyes who underwent silicone oil tamponade and 
had a final VA documented (106) with 80% showing an improvement 
or stability in BCVA from baseline
Conclusions: Discussion: Attachment rate of 89.3% in this series 
correlates well with results in the literature. In this series, mean 
duration of oil tamponade in the attached group (n=73) was 7.5 
months and in the detached group (n=9) was 5.5 months however 
duration of silicone oil tamponade was not significantly associated 
with redetachment rates(95% CI =0.89-1.4, p= 0.204). Patients who 
underwent ROSO showed an improvement in final BCVA compared 
to those with oil in situ at final follow up visit (60.5 % improved 
versus 55 % respectively).2 patients showed a sudden and profound 
drop in BCVA following ROSO. These results add to published data 
on outcomes following ROSO in particular correlation between 
functional and anatomic outcomes which guides the management of 
complex RD.
Commercial Relationships: Maedbh Rhatigan
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Elevated intraocular pressure following silicone oil injection for 
complicated retinal detachments
Hiroaki Ozaki, Jane Y. Huang, Ryota Ko, Eiichi Uchio. 
Ophthalmology, Fukuoka Univ Sch of Medicine, Jyonan-ku, Japan.
Purpose: Purpose: Intravitreal silicone oil (SO) is used as a 
tamponade in the management of complicated retinal detachments. 
One of known complications of SO is the development of secondary 
glaucoma. We have investigated the character of the glaucoma after 
pars plana vitrectomy with SO for complicated retinal detachments.
Methods: Materials and Methods: Medical records of 220 eyes of 
215 patients who underwent pars plana vitrectomy combined with 
SO for the management of complicated retinal detachment between 
January 2000 and April 2016 at Fukuoka University Hospital were 
reviewed. Secondary glaucoma after pars plana vitrectomy was 
observed in 27 eyes of 26 patients(12.2%). The study included  
15 men and 12 women. The average age was 50.6±15.3 years old. 
Retinal detachment was due to proliferative vitreouretinopathy in 
18 eyes, macular hole retinal detachment in 6 eyes, rhegmatogenous 
retinal detachment in 3 eyes. Patients with a history of glaucoma, 
acute-onset IOP elevation cases within 7 days of SO injection were 
excluded. Elevated IOP was defined as a persistently elevated IOP 
greater than 21 mmHg.
Results: Results: The average IOP was 10.7±4.5 mmHg before 
the injection of SO, and 24.6± 4.1 mmHg after injection. SO was 
removed in 21 eyes and was not removed in 6 eyes. The timing of 
IOP elevation ranged from 1 to 24 months after SO injection and 
the average was 6 month. IOP resulted in normal pressure in 12/21 
eyes(57%) after SO removal. Nine eyes resulted with elevated IOP 
even after the SO removal. Anti-glaucoma eye drops were used in  
9 eyes and trabeculectomy was needed for the 2 eyes with 
uncontrolled elevated IOP.
Conclusions: Conclusions: SO tamponade induced the elevation 
of IOP in 12%. Secondary glaucoma after SO injection occurs at 
average of 6 month after SO injection. IOP was normalized after 
removal of SO in 57% of the cases. Anti-glaucoma eye drops and 
glaucoma surgery were necessary in 43% cases.
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Efficacy of two different thiol-modified crosslinked hyaluronate 
formulations compared to silicone oil in a model of retinal 
detachment
Martin S. Spitzer1, Nele Schneider1, Jose Hurst2, Christine Hohenadl3, 
Kai Januschowski2, Sven Schnichels2. 1Ophthalmology, University 
Medical Center Hamburg-Eppendorf, Hamburg, Germany; 
2Ophthalmology, University of Tuebingen, Tuebingen, Germany; 
3Croma Pharma, Leobendorf, Austria.
Purpose: To investigate the efficacy of two novel artificial vitreous 
body substitutes (VBS) consisting of highly biocompatible thiolated 
cross-linked hyaluronic acid (HA)-based hydrogels in comparison to 
silicone oil in a model of retinal detachment.
Methods: Pars plana vitrectomy (23G) was performed in the right 
eye of 24 pigmented rabbits. Retinal detachment of two quadrants 
was induced by creating a small retinotomy near the vascular arcade 
and injecting balanced salt solution (BSS) subretinally. The retina 
was reattached by injecting air, which was followed by increasing 
the infusion pressure, and the retinal tear was treated by endolaser 
photocoagulation. At the end of the procedure, the eye was filled 

either with 5000-cs silicone oil (after fluid air exchange) or the 
respective hydrogel (with two different viscosities). Follow-up 
examination included slit lamp examination, funduscopy, intraocular 
pressure measurements (IOP), optical coherence tomography (OCT) 
and electroretinogram (ERG) measurements. After a maximum 
follow-up of four weeks both eyes were removed, examined 
macroscopically, photographed, and prepared for histology.
Results: Of the eight rabbits that received silicone oil, seven 
(87.5%) developed a recurrent retinal detachment with pronounced 
proliferative vitreoretinopathy within the first two weeks after 
surgery. In contrast, in the hydrogel treated eyes, the retina stayed 
attached in the majority of the cases (73.3%). IOP and retinal 
morphology were normal as long as the retina remained re-attached.
Conclusions: In this model of retinal detachment, both thiolated 
crosslinked hyaluronate hydrogels showed superior efficacy when 
compared to silicone oil. These hydrogels have a promising potential 
as novel vitreous body substitutes.
Commercial Relationships: Martin S. Spitzer, Croma Pharma 
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